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DETAILED ACTION 
Response to Amendment 

Amendment dated 01/24/06 acknowledged and filed. Claims 1-17 and 21 are 
pending in the application. Claims 18-20 have been canceled. Claim 21 has been 
added. Claims 7 and 17 have been amended to overcome the 35 USC 112 rejection. 

Claim Rejections - 35 USC §112 

Rejections to claims 7 and 17 have been withdrawn, as applicants' amendment 
dated 01/24/06 these claims to overcome the rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 5-6, 9, and 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Winniczek et al. of 6,228,278. 

Winniczek teaches all the limitations of independent claims 1 and 21. Winniczek 
et al. discloses the properties of the plasma itself are changed as target layers are 
etched bringing about a change in the plasma impedance, which in turn changes the 
self-induced bias on the substrate. Winniczek et al. further explains the self-induced 
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bias on the substrate can change due to the increased current leakage between the 
plasma (i.e. plasma leakage as in claim 9) and the substrate as the etch features (such 
as vias or trenches) are etched down to a stop layer. (See col. 3, lines 50-60.) In figure 
4, Winniczek et al. discloses a well know (col. 5, line 63) input signal provided to the 
chamber (238), a comparator circuit, which outputs a control signal (240) for controlling 
a variable bias compensation power supply (242) (col. 5, 48-60). Winniczek et al. 
discloses a simplified arrangement for monitoring the compensation voltage at node 
250 which is input into endpoint monitoring circuitry 402, and outputs a signal of a 
characteristic change is ascertained. The compensation voltage at node 250 changes 
as the compensation circuit attempts to keep the currents flowing to poles 208 and 210 
substantially equal. Winniczek et al. futher teaches it is appreciated that the 
information contained in the compensation voltage (i.e. impedance indicating the 
voltage of the chamber.as in claim 5), which is found either in control signal 240 or at 
node 250 at the output of bias compensation power supply 242, includes information 
pertaining the progress of the process, particularly pertaining to properties of the 
plasma itself changing as a change in the plasma impedance occurs, which can 
change due to the increased current leakage between the plasma (i.e. plasma 
leakage) and the substrate. As for applicants' claimed limitation "detecting an abrupt 
change", Winniczek et al. discloses in figure 3, the observance of peak to peak voltage 
as a method of monitoring the change the plasma (i.e. plasma impedance). Figure 3, 
shows an abrupt change where the curve is perpendicular to the time line, at about the 
117 second point, as in claims 1, and 21. 
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As to claim 6, Winniczek et al. discloses that although the change is illustrated in 
FIG. 3 by an increasing compensation voltage, the compensation voltage may change 
in other ways, such as decreasing, as the etch progresses in other substrates. As the 
etch clears the target layer, a significant change in the compensation voltage is 
typically observed. Although the end of the etch is evidenced by a steep upward slope 
in the vicinity of region 304 in FIG. 3, the end of the etch may also be evidenced (in 
other etch processes) by a sharp downward slope, a spike or a sudden dip in the 
signal. Irrespective of the exact shape of the compensation voltage plot at the time the 
etch ends, the end of the etch is typically evidenced by a clearly discernible change in 
the compensation voltage. The specific characteristic shape of the compensation 
voltage plot at the time the etch ends may be ascertained by performing sample etches 
on sample wafers. Thereafter, the monitoring circuitry may be instructed to look for the 
ascertained characteristic shape in the compensation plot. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) and potential 35 
U.S.C. 102(e), (f) or(g) prior art under 35 U.S.C. 103(a). 
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Claims 2, 3, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Winniczek et al. of 6,228,278. 

Although Winniczek et al. discloses, in figure 4, a well know (col. 5, line 63) input 
signal provided to the chamber (238), a comparator circuit, which outputs a control 
signal (240) for controlling a variable bias compensation power supply (242) (col. 5, 48- 
60), Winniczek fails to explicitly teach the signal is ramped, as in claim 2, either by step 
or smooth as in claim 3. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of invention was made, that the input signal from a variable power supply (as in 
Winniczek) would vary either in steps or smoothly, because varying the input would be 
the advantage gained by using a power supply that is variable. 

Therefore the invention of Winniczek et al. teaches an input signal that is 
ramped, as in applicants' limitations of claim 2, and that the ramped input signal is 
would be one of step ramped or smooth ramped, as in applicants' limitations of claim 3. 

Although Winniczek et al. discloses, see discussion toward claim 6 above, that 
although the change in peak to peak voltage may abruptly change, and comprise a 
drop, Winniczek et al. fails to specifically state a drop of 5%, as in ciaim 7. However, 
Winniczek et al. characterizes the change illustrated in figure 3 as typical, and clearly 
teaches that it evidences a steep slope, going on to say that given another type of 
substrate the sharp slope would be downward. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention was made, that the slope indicating the change in the peak-to-peak 
voltage, of Winniczek et al., could be greater than a 5% percent drop, because 
Winniczek et al. illustrates a 50% change as typical, (which is greater tham 5%, as the 
limitations of applicants' limitations of claim 7) and teaches the direction up or down is 
dependent on the material of the substrate being processed. 



Claim Rejections - 35 USC § 103 

Claims 4, 8, 11, 12-15, 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Winniczek et al. as applied to claims 1 and 5-6 above, and further in 
view of Hopkins et al. of Plasma Physics Control. Fussion 42 (2000) (B189-B197, 
printed in the UK). 

Winniczek et al. does not teach the input signal is from a RF power supply as in 
claim 4, and does not teach the configuration monitoring of the impedance through 
contacts connected to the chamber, as in claim 8, and 11. 

Hopkins et al. teaches, in figure 2, a configuration known with the benefit of being 
sensitive to chemistry changes and being able to highlight plasma instability and 
confinement (i.e. plasma leakage) problems. Hopkins et al. teaches a method to 
monitor plasma, through use of a RF power supply (as in claim 4), connected to the 
process chamber by match unit, then plasma impedance monitor, which monitors the 
impedance measuring impedance at the contacts connected directly to the process 
chamber (as in claim 8). 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention was made, to modify the invention of Winniczek et al., to use the configuration 
of Hopkins, a RF power supply and monitoring of the impedance through contacts 
connected to the chamber, as in applicants' limitations of claims 4, 8 and 11, because 
Hopkins teaches the configuration is known and has the benefit of being sensitive to 
chemistry changes and being able to highlight plasma instability and confinement 
problems. 

Although, Hopkins et al. teaches using information generated when maintaining 
process conditions by measuring plasma properties as a basis for system feedback, 
which would detect and identify problems, providing more consistant processing, and 
better usage of the tool by minimizing time it is unavailable due to equipment issues, 
Hopkins fails to explicately teach maintaining a history of power levels associated with 
an onset of plasma leakage for each type of defect, as in claim 17. However, such error 
tracking systems are known because Hopkins illustrates them in by teaching to 
measure plasma properties as a basis for system feedback. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention was made, to maintaining a history of power levels associated with an 
onset of plasma leakage for each type of defect, as applicants' claimed limitation, when 
measure plasma properties as a basis for system feedback, as Hopkins et al., because 
Hopkins teaches a known benefit of detecting and identifying problems, providing more 
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consistant processing, which allows better usage of the tool by minimizing time it is 
unavailable due to equipment issues. 

As to claims 12 and 13, see discussion toward claims 2 and 3, above. 
As to claim 14, see discussion toward claim 4, above. 
As to claim 15, see discussion toward claim 7, above. 

Allowable Subject Matter 

Claim 10 and 16 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Prior art does not disclose or suggest a method of detecting abnormal plasma 
leakage in a chamber wherein plasma leakage comprises formation of a region of 
secondary plasma in a location different from a primary plasma formation location. 

Response to Arguments 

Applicant's arguments/amendments, filed 01/24/06, with respect to: the 102 
rejection(s) ofclaim(s) 1,4-6, 8, 12, and 14 ; and with respect to the 103 rejection(s) of 
claim(s) 2-3, 7, 9-11, 13, 15-17 and 21 have been fully considered and are persuasive 
because Chen et al. of US 2004/01 16080 fails to teach "detecting whether... by 
detecting an abrupt change", as defined in applicants' newly amended claims. 
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A modified rejection appears above to 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia (Patty) George whose telephone number is 
(571)272-5955. The examiner can normally be reached on weekdays between 7:00am 
and 4:30pm. 



Application/Control Number: 10/708,009 



Page 10 



Art Unit: 1765 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571)272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Patricia A George 

Examiner 

Art Unit 1765 




